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Abstract 

The Cauchy problem is investigeted for the parabohc type in the some finite part 
[ioj^i] C [0,00) of the semi axis t € [0,oo) and degenarated to Schrodinger type in 
the remain part of the same semi axes the second order parabolic equation. 

The existence of the solution is proved under some conditions on the data and 
the explicit integral representation is constructed 

In the semi plane 11 = {{t,x)/t > 0; —00 < a: < 00} we consider the 
following Cauchy problem 

Ou d^u 

pW^ = ^ + /(2^,^), {t,x)eU, (1) 

lim^u{t^x) = (p{x), —00 < X < 00 (2) 

where p{t), f{t, x) and <-p{x) are the known functions, u = u{t,x) -are the 
desired complex valued functions. 

Relatively to the coefRsients and right hand sides of problem (1), (2) it 
is assumed the fulfilment of the following conditions: 
fO. p{t) G C[0,oo), 

p{t) 7^ 0, at t G [0, 00) , 

Rep{t) > 0, at ^ G [0, 00) and Re p{0) > 0, 

t 

There exists po = const > such that / Jmp (r) dr < pq, 
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The function (p{x) is continuous and bounded at a: G (— cxd, cxd) 
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6*^. f(t,x) is continions and bounded in the layer Il'{tQ,T) = 
{to ^ t ^ T] —oo < X < 00} 

7^. f(t,x) satisfies in n'(io, T) the Holder condition wish respect to x i.e. 
there exist the constants B and < a < 1 such that \f{t^x) — 
fit, y)\ < B\x - y\^ for any (t, x), (t, y) G U'{to, T). 

The formal solution of problems (1), (2) is constructed the help of 
method of integral Fourier transform and is represented in the form of 



t 00 



u{t,x)= I Q{t,y - x)(p{y)dy + j j Qo{t - T,y - x)f{T,y) drdy (3) 



—00 —00 

where 



g 4a'(t) g 4wQ {t,r) 

Qit, y — x) = — , ^ ■ Q(t — T,y — x) = — , 

t t 
^{t) = I p'\r]) df], ujoit, r) = I p'^J]) dr]. 

r 

Note that equation (1) in some part of the considered interval t G [0, 00), 
belongs to the parabolic type, in the other parts of interval is degenerated 
in Schrodinger type [1]. 

Let [to, ti] C [0, 00) be a segment, where the condition 

Rep{r)>0, re[to,ti\ (4) 

is satisfied. 

At fulfilment of conditions l'^ — 4^, some estimetes for the elements of in- 
tegral (3) which provide uniform convergence of this integral, are obtained. 
The sollowing one is proved. 

Lemma 1. Let conditions l'^ — 4^ be fulfilled and inepualihes (4) fold. 
Then the following estimete is valid 



Re y p~^i'n)df]^ <it-r) |i/(t,T)| cosargi/(i,r) < [t - r) \H{t,T)\smS, 

(5) 



here 
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|arg 
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Hit,T)\<^-6, 0<(5<^, t>r, Hit,T) = j-^Jp-\ri)dri 



Lemma 2. Let conditions 1° — 4° be fulfilled for some tq G [0, oo), 
Rep{To) > then the estimate 

/ t \ 

Re \ I p-\r]) drj < {t - tq) \H{t,To)\sm6 (6) 



where 



< (5 < ^, |i^(t,ro)| > 
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Lemma 3. Let conditions 1^ — 4^ be fulfilled . Then the estimate 

Re^^p-^{j])dj]\^ <t|//i(t)|sin^ (7) 

where 

0<(^<^, H^it) = - f p-\fj) dfj 

is vahd. 

Theorem. Let conditions 5^,6^,7*^ and the conditions of lemmas 1, 2, 
3 be fulfilled. Then problem (1), (2) has a classical solution belonging to 
the space C^'^(t > 0, x G (—00,00)) ^ C{t > 0, x G (—00,00)) and this 
solution is represented by formula (3). 
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